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TABLE 2.-Free-air resultant winds (meters per second) based on pilot balloon observations made near 7 a. m. ( E .  5'. T . )  during Apr i l ,  1929 
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THE WEATHER ELEMENTS 

By P. C. DAY 

GENERAL C O N D I T I O N S  

April, 1929, like the preceding month, continued moder- 
ately warm over most districts from the Rocky Moun- 
tains eastward and also like hfarch i t  continued c,ool to 
the westward. The precipitation was generally greater 
than normal, except over portions of the Southwest and 
near-by areas in the west Gulf sec,tion and locally in some 
other small areas, aggregating about one-fourt,h of the 
count,ry wibh precipitation less t,han normal. 

PRESSURE A N D  W I N D S  

The month opened with a well-defined cyclonic storm 
central over lowe,r Michigan, ittt,ended by heavy snows or 
rains and snows over portions of the Lake region and 
upper Mississippi Valley and by precipit.ation ge.nerally 
from the middle and northern Plains eastward to the 
Appalachian Mountains, continuing during the following 
day into the more northeast,ern States. Generally fair 
weather prevailed t,hereaft,er unt)il bhe 4th, when rain set 
in ove,r the Pacific Coast States, extending during the 5th 
into most districts to westward of the Rocky Mountains 
and changing to snow in some of the elevated dist,ricts. 
At the same time conditions favoring local thunderstorms 
overspread the re,gion froni t,he Ohio Valley and eastern 
Lake region to the middle. Atlant,ic c,oast, continuing ove,r 
some of this area during the following day and este,nding 
westward into the upper Mississippi Valley and portions 
of the Northwest, the western pre,c,ipitat,ion area having 
largely broken up on reaching the Great Plains. 

At  the a. ni. observat,ion of April 8, thunderstorm con- 
ditions existed over a narrow area from the lower Rio 
Grande Valley northeastward to the Great Lakes, 
attended by local heavy rains in portions of Missouri and 
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Texas, and during the following 24 hours the rain area 
estended slightly eartward, the heavy falls occurring 
mostly in eastern Texas and portions of the lower Mis- 
sissippi Valley. During this period low barometric 
pressure was developing in the far Southwest and by 
the morning of the 10th it had extended to the southern 
Plains, wlde the area favorable to thunderstorms had 
advanced to North Carolina, and a t  8 a. m. of the 10th 
precipitation had Overspread a wide area from the 
northern and central mountains southeastward nearly or 
quite to the middle and south Atlantic coasts, consider- 
able snow occurring over the mountain States with more 
or less heavy rains in the Ohio Valley. The eastern 
precipitation area pra~tically disappeared by the 11 th, 
but the center of the Plains area had moved northeast- 
ward to the upper Mississippi Valley and local rains 
continued over wide areas in the central valleys and 
toward the Atlantic coast. 

During the following 24 hours, local rains continued in 
the Lake region and generally from the middle Gulf 
eastward to the Atlantic coast and thence northward to 
southern New England, the storm disappearing during 
the following day to northward of the Great Lakes with 
some snow occurring in the northern portions of New 
York and New England. 

About the 14th and 15th precipitation overspread con- 
siderable portions of the far Northwest and a t  the same 
time cyclonic conditions developed in the Southwest, 
which, by the morning of the 15th, had reached the 
Middle Gulf States and heavy rains had occurred locally 
in the area aflected. This storm moved to the immediate 
middle Atlantic, coast by the 16th and heavy rains had 
extended into portions of this area, the precipitation area 
passing off the New England cqast attended by local 
snows in the elevated regions of the Northeastern States. 

After a considerable period without important precipi- 
tation over the Pacific coast, about tho 19th and during 
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the following few days more or less precipitation occurred 
over the region extending eastward int,o the Middle 
Plateau and Rocky Mountain section, and by the morning 
of the 20th the rain area had re.ached the central valleys 
with local heavy falls in portions of the upper Mississippi 
Valley and near-by areas. During the following day 
this rain area passed off the north Atlantic coast with 
diminishing intensity. 

By the 24th a cyclone of considerable strength had 
entered over the middle Plains, moving thence to the 
southern end of Lalie Michigan by the 25th, with very 
general rains over the central valleys and t,o near t,he 
Atlantic, passing, during the following day, to northen 
New England with general, but moderate precipitat,ion. 

During the 28t,h and 29th considerable rainfall over- 
spread the eastern one-third of the c.ountry a.nd on t,he 
30th some rain fell over the northern districts from 
Washington eastward to the Great Lakes and over t'he 
northern portions of New Tork a d  New England. 

The most important ant,icyclone of the monbh had 
overspread the southern Plains by the morning of the 
lst, attended by change.s to colder of 20' tmo 30@ over a 
considerable area in the Southwest. As t,his antiqdone 
moved eastward it was attended by some of t,he coldest 
weather of the month, particularly from t8he Great Plains 
eastward to the Mississippi Va.lley and norbheastward to 
New England. The next important antic,ylcone nioved 
into the Dakotas on the niorning of the 8th and passed 
eastward over the more northern districis, but without 
important temperature changes. The latter part of t,he 
month had much cool weabher, but the changes from day 
to day were mainly unimport,ant, though during the last 
decade some of the lowest temperatures of the month 
occumd. 

The average sea-level pressures were less than normal 
in practically all parts of the country, and the changes 
from the preceding month were negative save along the 
extreme northern b0rde.r and over the adjac.e,nt portions 
of Canada. 

Storms of the thunderstorm type became more nunier- 
ous, as is usually the case with the approach to summer, 
and a number of these. took on t8he tornado type and 
caused material property damage and the loss of nearly 
200 lives, these occurring mainly in Georgia, Arkansas, 
and Wisconsin. The details of these storms appear in 
the table at  bhe end of this section. 

TEMPERATURE 

The month opened with decidedly cold weather a,dvanc- 
ing eastward over the Great Plains, the cold area reaching 
the Atlantic coast district,s by t'he morning of t,he 2d, 
after which there was a quick rise to the general warmth 
that had prevailed during milch of t,he latber part of 
March over these districks. 

The first week as a whole averaged well above the 
normal in all these districts, the averages being especially 
high from the middle Plains eastward, where they ranged 
from 10' to 20' or more above the norma.1. West of the 
Rocky Mountains this period was distinctly cool, the 
averages ranging large,ly from Go to 12' below the normal. 

The week ending the 16th began with cooler weather 
existing in ne,arly all wntral and western distric.ts, but 
high temperatures still persisted in the East and Southeast 
until about the 11 th when cooler weather set in over those 
districts, and mode,rate coolness persisted in many dis- 
tricts until the end of that week, the averages for the 
period being be,low normal over all sections save from 
Texas eastward over the Gulf and South Atlantic States 

where they ranged up to as much as 6' above the 
normal. 

During the week ended April 23 there were no impor- 
t,ant temperature changes, the averages being moderately 
lower than normal from the middle Plains e,astward, while 
they continued slightly warmer than normal in the west 
Gulf area and was also moderately warmer than normal 
over the Plateau and Rocky Mountain areas, a.nd slightly 
cooler than normal over most of the Pacific coast area. 

The last week of the month s h o b d  no radical depar- 
tures of temperature from the normal, the week being 
moderately c.001 in most distric.ts, though the weekly 
means contiuue,d above normal in most of the Gulf States 
and over the Great Plains area. 

The month, as a whole, was warmer than norma.1 from 
t,he Great Plains eastward, save for a small area in New 
England, and coole,r in the Rocky Mountain area and to 
the westward, while the eastern Provinces of Canada 
were ge,nera.lly warmer and t,he western Provinces cooler 
t8han normal. 

The monthly means of temperature a t  Corpus Christi, 
and Galveston, Te.s., and Norfolk, Va., were the highest 
of record for April, while in portions of Oregon hhey were 
among t,he lowest ever observed. 

Many stations in the central and eastern parts of the 
country had unusually high temperatures during the first 
decade., particularly about the 6th to Sth, when, at  some 
points, they were the highest of record so early in the 
season. At New Orleans, La., the mas<mum temperature 
on the 25th, 90°, was the highest of record in April. 

The periods of lowest temperatures were mainly on the 
1st a.nd 2d o w r  the northeast, middle Plains, upper 
hlississippi Valley, and along the northern border to the 
eastward; about the 10th to 12th in the Mountain and 
Pacific Coast States; and the 16th to 18th in the Gulf 
and South Atlantic States and Ohio Valley. 

A rninimuni temperature of 37.5' on the morning of 
April 8, at  Yuma, Ariz., was the lowest ever observed in 
April at  that p1ac.e in more than GO years. 

PRECIPITATION 

The distribution of the monthly precipitation is graph- 
ically shown on Chart V, and the departures from normal 
values are shomn on the small inset to that chart. 

Generally speaking, precipitat>ion was in excess of the 
normal over middle r t d  northern portions and slightly 
deficient in most southern sections. The escesses were 
large from the Great Lakes eastward and over most of 
hiissouri and portions of near-by States, the total falls 
being the greatest of record for April at  numerous points 
in the Northeistern States. In portions of northwestern 
Texas the precipitation was the least of record for April, 
while at  a few points in the eastern part of that State 
heavy thunderstorms on the 13th broke all previous 
records of excessive precipitation for short periods of time. 

SN 0 W FALL 

Snowfall occurred in varying amounts ranging from 73 
inches in some of the high mountains of the far North- 
west to the usual traces in the central parts of the country. 

A t  a few places the amounts were unusually heavy, 
notably in northern New England on the 12th and 13th, 
when 17 inches fell at  Northfield, and in Wyoming, where, 
in the vicinity of Cheyenne, 11 inches of wet, heavy snow 
fell on the 23d and 34th, causing much delay in transpor- 
tat8ion and damage to overhead wires, and similar falls 
occurred in other parts of the State about the same time, 
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Time 

likewise tying up transportation and causing immense 
damage to wire systems. 

Heavy snow, sleet, and glaze occurred in portions of 
Wisconsin and Michigan from the storni of March 31- 

. April 1, causing milch daniage to overhead wires, shade, 
fruit, and other trees. 

At a few points, notably in Nevada, the snow was the 
heaviest of record for April, while a t  Red Bluff, Calif., 
mow on the 5th was the first, ever observed in April. 

R E L A T I V E  HUMIDITY 

As a rule, the percentages of relative humidity were 
above the average at  most points to east of the Rocky 

Width 
of path, 
yards 1 

Mountains, while to the westward they were mostly less, 
save along the immediate Pacific c,oast where they were 
again above the average. 

Large negative departures are noted at  points in New 
Mexico ancl some near-by areas and in eastern Washing- 
t,on, and local areas in southern Idaho and northern Utah 
had equally large posit,ive departures. As a rule, however, 
the de.pnrture,s from normal were comparatively small. 

Loss 
of 

life 

$-SI. SA- ( 0  8 )  (73) SEVERE LOCAL STORMS, APRIL, 1929 

Annual Report of the Chief of Bureau] 
[The table herewith contains such data as hare been received concerning severe local storms that occurred during the month. A more complete statement will appear in the  

Value of 
property 
destroyed 

Place 

.__-. 

..___ 

1 

Kentucky (western). ...... 

Louisville, Ky. ............ 

Hardin County, Ohio.--.. 

New Pork (mainly west- 
em, central, and north- 

Portland, Pa.. to Blairs- 
town N. J .............. 

Ottawi to Rogers Counties. 
Okla. 

Lyon County Iowa ........ 
Hennepin C o h t y ,  Minn., 

to Polk County. Wis. 
Pierce to Iron Counties, 

Wis. 

Hancock County, Iowa.. . 

Cloud and Washineton 

_~ 
$25,ooc 

10,ooc 

................ 

400,ooc 

I~ -~~ ~ 

Counties. Kans. 

Counties Kans. 
Cloud t o  Marshal l  

Mitchell Cbunty. hans  .... 

Ormi Counties, wis. 

Iowa (east-central) ......... 
Qran t  Lafayet te .  a n d  

Wind. ............ 

___.do.  ........... 

Wind and hail - _ _ _  
Wind. ............ 

Tornado.. ........ 

Severe hail ........ 

Tornado .......... 

Union County, Iowa ....... 
Warren County, Iowa _._._. 
Jasper and Marshall Coun- 

Buildings destroyed or damaged; wire lines 
injured. 

2 oil barges sunk; windows and buildings dam- 
aged. 

Considerable losses; greenhouses suffered se- 
verely. 

Hangar and small buildings wrecked; houses 
unroofed; trees and wire lines blown down; 
docks and boatbouses damaged. 

30 buildings destroyed; several persons hurt. 
Path B miles long. 

0re:itest damage at Vinita. Path 35 mileslong. 

Some hail with tornado ......................... 

ties Iowa. 
Pen;, Okla., and vicinity.. 
Chicago, Ill. .- _ _  - _ _  ..__ _ _  _ _  
McDonald County, hfo .... 

...................... 

A .  I\l_..._ 

.-.do.. 

Scurry, Tes.. ............. 

Humble Tex .............. 

Ennis, Tes ...... _ _ _  ........ 
Clarksville, Tes ............ 

Lake cdarles, La.. ........ 

.......... 

............. 

Clark County, Kans. .---.. 
Kansas (northwest part). .. 

4-5 p. In..- 

12:15-12:-15 
p. m. 

3 p . m  ...., 
5:30 p. m.. 

6.45-8:30 
11. m. 

6:30 p. m.. 

2:30-3:30 
p. m. 

3:30-4:lO 
p. m. 

3 p . m  .... 
4-7 p. m... 
4:30-6:20 

p. m. 

7 1). m 
i : 3 0  IJ. 111.. 
..do 

1-1:30 p.m. 
7:45 1,. m.. 

9 p. m 
2a. m-.... 

Chautauqua County, Kans. 
Latham Kans ............. 
Neosho bounty, Kans ..... 

100 

1.760 

2 W O  

3W00 

.......... 

.......... 

2WWO 

1-Smi. 

880 
.......... 

30-440 

............... 
30 

3 mi. 

................. 

......... 

............... 

800 

Calico Rock, Ark. (near) ... 
Troup, Tex. - _ _ _ _  ._____ .- .. 

Almond to Moorefield. Ark. 
Almond to Lorado, Ark.... 

Tornado.. ....... 

-.-.do.. .......... 

Wind and hail.. .. 

Mount Pleasant, Ark. _ _ _ _ _  
Herpel to Mount Pleasant, 

Alice, Tex .................. 
Dim, Ark .................. 
Monette Ark .............. 
Wynne inear) to Parkin, 

Wynne, Ark. .............. 
Coffey County, Kans _ _ _ _ _ _  
New Jersey coast ........... 

Ark. 

Ark. 

4 persons hurt ................................... 

Farm buildings and wire lines damaged. Path 

Embraced the tornado-swept area noted above ... 
45 miles long. 

Ellis County Olila ......... 
Canadian Cdunty, Okla .... 
Smit.hville, Ter. ........... 

Heavy hail ........ 
Hail and wind .... 
Tornado and hail. 

Date 

Roofs and glass damaged. Path short .......... 
3 countries affected .............................. 
Losses chiefly in buildings, wire linea, livestock, 

and timher. Many injured. Path 50 miles 

1 

1 

1 

1 

1 

3 

5 
5 

6 

5 

6 

6 

6 
F 
6 

6 
6 
6 

i 
7 

, 
s 
6 
8 
8 
Y 

9 
9 

Y 
Y 

%lo 

10 
10 

10 
10 

10 
10 

10 
10 
10 
10 

10 
10 

10-11 

13 
13 
14 

Tornado.. ........ 
-...do ............. 
___.do ............. 

HeaVy hail ........ 
S ~ d l  tornado ..... 

Probably tornado. 

Tornado.. ........ 
___.do.. .......... 
.... do.. .......... 
Wind ............. 
-.-.do.. .......... 
Small tornado ..... 
Heavy hail ........ 
Small tornado ..... 
.... dn.. .......... 
Heavy hail and 

small tornado. 
Tornado .......... 
Hail .............. 

Tornado .......... 
___.do ............. 

_.._do ............. 
___.do ............. 

long. 
No det.ails report.ed .............................. 
6 persons hurt. Path 4 miles long 
1 person injured. Path 25 miles long ............ 

Damage chiefly to crops. Path 10 miles long .... 
Path in south part; short and very narrow-..-.. 

Some buildings damag,ed; no person harmed. 

Buildings damaged. ............................ 
Destroyed smdl buildings; 1 person injured ..... 
Small buildings damaged. 
Oil derricks hlown down ........................ 
Oil equipment. d:uuaged.. ...................... 
Touched ground but once ....................... 
Damage small, chiedy to fruit; 3 counties af- 

Path 15 miles long.. ............................ 
Path but half mile long.. ....................... 
Windows broken and automobile tops punc- 

tured hy hail. 
Damage slight. Path 1 mile long. .............. 
Buildings and crops damaged. Path 11 miles 

long. 
Several injured. Path 14 miles long ............. 
St.arted near preceding; worst havoc near Swif- 

ton. PaJh 65 miles long. 
Damage slight. Path narrow and short .......... 
auion almost obliterated. Path 18 miles long.- 

............... 

Path narrow and 3 miles long. 

...................... 

fect.ed. 

I- ~. 

__._ 
.... 
_._. 

_.__ 
.-.- 

.... 

.... 

4,000 
3,400 

2 4  000 

22,000 
3,000 

m 
3.500 

............... 

4 p . m  
4:30-7 p. m. 

8:30 p. N.. 
11 p. m-... 
11 p. m.-2 

3 a. ni ..... 300 
5 a. m-.... 
11 p. m... .......... 
230 a. m.. .......... 

............... 
.......... 

.......... 
50 

.......... 

Small tornado ..... 
Tornado.. ........ 
.... do ............. 
.... do ............. 

a. m. 
3 p. m--.-- 220 
3:16 p. m.. 2 mi. 

Destroyed poultry house ........................ 
2 persons hurt. Path 2 miles long ............... 
Path 2 miles long 
Princedale suffered most. Path 16 miles long..- 

................................ 

170 

--do.. ..... 
6:?0p.m._ 
8p.nl....- 
X-s:30p.m. 

4:30 p. m-. .......... 
5 y. ni.---- 3-00 

15 
300 
220 
100 

Hail ............... 
Heavy hail ........ 
Gale. ............. 

Considerable darnage.. .......................... 
Path 5 miles long ................................ 
Surf high; houses swept away; boardwalk partly 

‘torn out. Northern Ocean County suffered 
ninst. 

..................... 
8:15p.r..- 
..................... 

5 p. m .__.. 
10-11 p. m. 
6:lO a.m.-- 

3-4mi. 

5 mi. 
.......... 

400 

5,SM 
2s0,ooo I z’ooc 

.._.. 

.... 

-..- 

............... 

............... 
150,000 

............... 

............... 
i5,000 

............... 

.... 20,ooo -...I 25,000 

.... 1.500 

.._. 3. 500 

....I 3.000 

............... 
__._ 23,500 

............... 
7 I 216,000 

............... 
11, 000 ::::I 40.000 

18 300,000 

(‘haracter of storm Remarks 

long. 

lines. Path l i 0  miles long. 
Tornado and hail. Losses chiedy farm, buildings, lirestock, wire 

Heavy hail.. ...... Damage considerable.. .......................... 
-...do ............. Oardens and fruit trees suffered ................. 
Tornado.. ........ Several injured; buildings damaged.. ........... 

Authority 

Official, U. 8. Weather Bu 
reau. 

Do. 

Do. 

Official, U. 9. Weather Bu- 
reau. Courier Expreas 
(Buffalo. N. Y.). 

Official, U. 6.  Weather Bu- 
reau. 

Do. 

Do. 
Do. 

Do. 
Journal (River Falls, Win. 

News (Ladysmith, Wia]! 
Official, U. S. Weather 

Bureau. 
Do. 

Do. 

DO. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 

reau. 
Do. 

05cia1, U. 6. Weather Bu- 

Do. 
Do. 
Do. 

Chronicle (Houston. Ter.). 
OtUcial, U. S. Weather Bu- 

reau. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

1 “hfi”  signifles miles instead of yards. 


